INTRODUCTION
Postpartum depression, the most common complication associated with childbirth, affects an estimated 10%-15% of women after delivery (1) , with a wide range of severity. The Diagnostic and Statistical Manual of Mental Disorders, fourth edition (DSM-IV) (2) defines postpartum depression as major depression, using the same diagnostic criteria but with onset of depressive symptoms within 4 weeks after delivery. However, researchers often extend the time window for identifying pregnancy-related depression to the full year after birth (3) . Given that pregnancy itself is a common event, postpartum depression constitutes a major public health concern deserving improved information on etiology and service needs. Although there are multiple etiologic pathways that may explain the disorder, with genetic, endocrine hormone, neurotransmitter, psychosocial, and psychoanalytic hypotheses (4) , the genesis of postpartum depression remains poorly understood.
Major depressive episodes subsequent to birth result in marked functional impairment and distress (5) , as well as an increased risk for suicide (6) . Maternal depression is also known to impact the health of the child through several pathways (7) (8) (9) , including shortened duration of breast-feeding (10, 11) and renewal of maternal smoking (12, 13) . Interactions of depressed mothers and their children are of lower quality than those of nondepressed mothers (7, 14, 15) , adversely affecting neurobehavioral development and increasing the risk of conduct disorders and greater child insecurity in attachment relationships (16) (17) (18) (19) (20) (21) . The lack of energy and inability to cope effectively with the demands of the period after birth constitute a serious threat to the infant's well-being (22) .
Much of the previous research on postpartum depression has used small, convenience samples from clinics or hospitals that cannot generate normative data and are subject to varying diagnostic criteria. Additionally, most studies focus on depressive symptomatology rather than clinical diagnoses of depression, with markedly higher rates of depressive symptoms when minor or transient episodes are included (1) . Of the studies examining diagnosed depression, few differentiate between minor and major depression (23) . We report here on the frequency and pattern of severe depression leading to 
Measures
We include, as cases, hospitalized diagnoses of depression occurring within 12 months postpartum as ascertained by review of hospital discharge records. Using ICD-9-CM codes we created categories of ''definite'' and ''possible'' postpartum depression. Definite postpartum depression required an ICD-9-CM code of 648.40-648.42 or 648.44. These codes explicitly link ''mental disorders specific to pregnancy'' within the first 4 weeks postpartum, and if used properly, they reflect episodes of postpartum depression. The available data, however, included all hospitalization discharges with depression diagnoses within 12 months postpartum, allowing us to examine possible postpartum depression by also including ICD-9-CM associated with unipolar and bipolar depression: 296.20-296.26, 296.80-296.82, 296.89, 309.0, 309.1, 309.24, 309.28, 309.29, and 311. It is likely that this broader grouping sacrifices specificity for increased sensitivity, but the extent of this misclassification is unknown.
Statistical Analysis
Maternal demographic and health characteristics were identified from the hospital discharge record for all New York State residents, including delivery year, season of delivery, maternal age, maternal race/ethnicity, plurality, insurance type, and residential location, classified by New York State region and urban/rural status. Plurality was identified by the third digit of ICD-9-CM code V27 indicating a single or multiple gestation. Insurance type was determined by the expected reimbursement type and coded as ''Private'' (including workers' compensation, Blue Cross, commercial insurance company, health maintenance organization, Champus/Veteran's Administration, or self-administered plan), ''Public'' (including Medicare, Medicaid, other governmental plan, or federal, state or local corrections services), ''Self-pay,'' or ''Other'' (including records marked no charge, other, or no-fault). New York was divided into six administrative regions (New York City, Long Island, Hudson Valley, Central, Western, Northern) based on county of residence (25) . Urban/rural status was categorized according to National Center for Health Statistics guidelines based on county population size (26) listed from most urban to most rural: metropolitan area: large central counties in metro area greater than 1 million population; metropolitan area: large fringe counties in metro area greater than 1 million population; medium metropolitan area: counties in metro area 250,000-999,999 population; small metropolitan area: counties in metro area 50,000-249,999 population; micropolitan counties; non-core counties.
For births to residents of New York City we restricted the analysis to singleton births to facilitate matching to the birth certificate. Of the 1,124,073 New York City deliveries, 900,726 were singletons with a matched birth certificate record. For this subset we were also able to consider information obtained from the birth certificate, but not available from hospital discharge data: parity (0, 1, 2þ), nativity (U.S. or foreign born), education (!12, 12, 13-16, 17þ years), prenatal tobacco use (smoker, nonsmoker), and trimester of prenatal care initiation (1st, 2nd, 3rd, no prenatal care).
We calculated the risk of definite and possible postpartum depression per 10,000 deliveries for the whole population and subsets defined by attributes of interest, noted above. Prevalence odds ratios (OR) and 95% confidence intervals (CI) were estimated for each covariate using logistic regression. Missing and/or unknown were included as a distinct category for the bivariate analyses. Multivariate prevalence ORs and 95% CIs were also derived, with adjustment for all other covariates. We were not able to account for repeat births to the same mother so variance estimates are slightly underestimated due to non-independence of observations. For multivariate models, unknown race/ethnicity was included as a separate category, but the few individuals missing data on other characteristics were excluded. Because the demographic characteristics and availability of birth records differed between New York City and other parts of New York State, we analyzed and presented results for these subsets separately. All analyses were carried out using SAS version 9.2 (SAS Institute, Cary, NC).
RESULTS

During the period 1995-2004 for New York
State as a whole, we identified 1,363 women (5.8 per 10,000) who were hospitalized in the year after delivery specifically for depression related to childbirth. The broader definition of possible postpartum depression, increasing sensitivity at the expense of specificity, identified over four times as many hospitalizations (6041 in total for a prevalence of 25.6 per 10,000) (data for all of New York State not shown). Results are presented separately for New York State outside of New York City and for New York City because of social and demographic differences and the availability of birth certificate information for New York City only. Focusing first on definite postpartum depression, some striking patterns were apparent in New York State outside of New York City (Table 1) : increased frequency in the latter part of the time period, for multiple gestations (adjusted OR [aOR] Z 2.1, 95% CI: 1.5-3.0), among Black women (aOR Z 1.4, 95% CI: 1.2-1.7), mothers age 35 or older (aOR Z 1.5, 95% CI: 1.3-1.8), and among women with public insurance (lower socioeconomic status) (aOR Z 3.3, 95% CI: 2.8-3.8). Reduced risk was noted for Asian women (OR Z 0.5, 95% CI: 0.2-1.0) and among residents of Long Island and the Hudson Valley. More modest and non-monotonic variation was found in relation to urban-rural residence. In New York City, most of the same trends were found as in New York State outside of New York City (Table 2) , including increasing risk in more recent years, and elevated risks for African-American mothers (aOR Z 1.7, 95% CI: 1.2-2.4) and mothers who had public insurance (aOR Z 1.7, 95% CI: 1.3-2.3), the latter lower in magnitude than the increase found in New York State. Smokers were at markedly elevated risk (aOR Z 3.0, 95% CI: 2.0-4.5). Modest decreases were noted for parous women and foreign-born women. Adjustment for confounding had little impact on most measures of association, except for a marked reduction in the risk for non-Hispanic black women and for Hispanic women (in New York City), which was due largely to adjustment for indicators of socioeconomic status that is a far stronger predictor than race/ethnicity. Despite markedly greater numbers for possible postpartum depression, the patterns were generally quite similar as for definite postpartum depression. In New York State (exclusive of New York City), a higher risk of possible postpartum depression was found for more recent births, multiple gestations, and births to Black women and those lacking private insurance. Lower risk was again noted for Asian women and residents of Long Island and the Hudson Valley ( Table 1 ). The same contrast of possible and definite postpartum depression also generated a number of similarities in the New York City population (Table 2) : elevated risks for the more recent time period, for Black women, women on public insurance, and smokers, and reduced risks for Asians and foreign-born women. In addition, however, the more inclusive definition identified elevated risk for Hispanic mothers, mothers greater than 20 years old, women of parity 2 or greater, a sharper gradient by educational level, and increased risks for those with late or no prenatal care. In general, there seem to be more and perhaps stronger socioeconomic gradients for possible than for definite postpartum depression.
DISCUSSION
The proportion of women in the United States with postpartum depression severe enough to require hospitalization is unknown, with little opportunity to compare our population-based rates to other populations or time periods that focus on milder cases. Studies from Scotland (27) , Denmark (3), and Sweden (28) yielded hospitalization rates in the first three months postpartum broadly comparable to the ones obtained here, ranging from 10.3 to 21.9 per 10,000, respectively. The differing time periods for inclusion after delivery, varying scope of psychiatric hospitalizations included, and different calendar time periods and geographic settings limit the ability to make meaningful comparisons with our frequencies of hospitalized depression.
Although comparison of absolute rates between our study and other studies is tempered by the noncomparability of case definitions, examinations within our population may generate more comparable information. Frequency of postpartum depression has been reported to vary by race and ethnicity, with Hispanics having the lowest prevalence and Native Americans the highest (29) (30) (31) . The elevated risk among Hispanics in New York City but not elsewhere in New York State, suggests heterogeneity among Hispanic subgroups. The proportion Hispanic differs considerably, 6.4% in New York State other than New York City and 27.0% in New York City, but the composition in broad categories is similar, with a sizable fraction from Puerto Rico (w37% of Hispanics in both regions) though the identity of ''other Hispanics'' (that constitute w50% in both regions) cannot be compared. Recent immigration has also been noted as a risk factor, where new migrants may be socially isolated or unaware of how to access mental health services (32-35) whereas we found reduced risk for foreign-born women in (36, 37) . Urbanization has been associated with higher rates of depressive disorders after delivery; alternatively urban residents in need may simply be more likely to access care and be counted (38, 39) . We did not find any clear association with urban/rural residence in New York State, and the markedly lower rates in New York City relative to New York State are counter to such a pattern.
The effect of maternal age is indeterminate, with some studies showing that adolescents have a higher risk of postpartum depression (40) , and others showing a five-fold increased risk for women over the age of 30 as compared to teens (41) . We found an association between older maternal age and definite postpartum depression in New York State, but not in New York City. Primiparous women are also thought to be at higher risk (42, 43) , which we found for definite cases in New York City. It has been speculated that this may reflect selective childbearing in that women who have experienced postpartum depression may be reluctant to become pregnant subsequently.
Life stressors, including major events before, during, and after pregnancy, marital discord, and adverse socioeconomic conditions have been variably associated with increased risk of postpartum depression (35, (44) (45) (46) (47) (48) (49) (50) (51) (52) . We could not examine psychosocial stress directly in our study, the clear and strong association with insurance type, a marker of economic stress, is consistent with the reported patterns (53) . However, there are multiple pathways by which insurance status may predict hospitalization for depression, including serving as a marker of risk associated with lower socioeconomic status and providing a financial resource to cover costs associated with such hospitalization.
The broadly comparable results for women in New York State and New York City are notable, despite a nearly twofold greater absolute risk in the former as compared to the latter. For the social and demographic factors that were available for comparison (age, race/ethnicity, insurance type), the patterns were quite comparable. Despite a markedly larger number of women with hospitalization for possible rather than definite postpartum depression, the patterns were similar by race/ethnicity, insurance type, nativity, education, and tobacco use. However, the differences are notable for some of the attributes examined in New York City: possible postpartum depression showed increased risks for women of parity two or greater and women with later prenatal care initiation, not found for definite postpartum depression.
There are several limitations in our approach that should be recognized, most notably the potential for differential access to and use of inpatient care for depression. Although the presence and severity of depression would ideally be the primary determinant of whether hospitalization occurs, the additional requirement is obtaining medical care for the condition. Women who have access to family resources, outpatient services, and other ways of managing their depression without hospitalization would be less likely to be admitted. On the other end, those women who are disconnected from medical care access due to geographic, cultural, or socioeconomic isolation would be less likely to access care and be hospitalized. In addition, the coding of postpartum depression by different service providers, a proclivity to use one diagnosis or another for similar conditions as a function of age, ethnicity, socioeconomic status, etc., will influence the patterns of risk in unpredictable ways.
We did not have information on prior episodes of depression or depression that began during rather than after the pregnancy, strong predictors of postpartum depression (54) and plausibly related to a number of the predictors of interest. The independent etiologic influence of these general markers of social and behavioral predictors is limited by the lack of detailed information on the more proximal mediators of risk for postpartum depression. Finally, we were not able to account for repeat births to the same mother, making our confidence intervals slightly narrower than they should have been, a problem that is mitigated by the extremely large population included in the study.
These data provide important new information to assess the magnitude of the public health burden associated with postpartum depression and point to potential determinants. The sizable variation in risk across geographic areas, especially across regions of New York State, and the marked increase in hospitalization over the period between 1995 and 2004, raises the possibility of differential use of health services across areas and time periods. It seems implausible that the frequency of the underlying problem could vary more than two-fold across adjacent locations and a narrow time period. A closer examination of the extent to which health care access accounts for these patterns may be warranted. The notable elevation in risk for women of lower socioeconomic status, African-Americans, and at least some Hispanic subgroups points toward the social stress of poverty, lack of resources, or possibly discrimination as potential contributors to the etiology of postpartum depression. Given that nearly all women receive prenatal care and deliver in hospitals, there are clear opportunities to prevent or intervene early in the psychiatric disorders that follow. At minimum, our data identify the women who are at greatest risk, warrant closer follow-up, and should be considered for earlier or more intensive intervention.
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